Hypoxia increases Aβ-induced tau phosphorylation by calpain and promotes behavioral consequences in AD transgenic mice.
Chronic hypoxia has been reported to contribute to the development of Alzheimer's disease (AD). However, the mechanism of hypoxia in the pathogenesis of AD remains unclear. The purpose of this study was to investigate the effects of chronic hypoxia treatment on β-amyloid, tau pathologies, and the behavioral consequences in the double transgenic (APP/PS1) mice. Double transgenic mice (APP/PS1 mice) were treated with hypoxia, and spatial learning and memory abilities of mice were assessed in the Morris water maze. β-amyloid level and plaque level in APP/PS1 double transgenic mice were detected by immunohistochemistry. Protein tau, p35/p25, cyclin-dependent kinase 5 (CDK5), and calpain were detected by western blotting analysis. Chronic hypoxia treatment decreased memory and cognitive function in AD mice. In addition, chronic hypoxia treatment resulted in increased senile plaques, accompanying with increased tau phosphorylation. The hypoxia-induced increase in the tau phosphorylation was associated with a significant increase in the production of p35 and p25 and upregulation of calpain, suggesting that hypoxia induced aberrant CDK5/p25 activation via upregulation of calpain. Our results showed that chronic hypoxia exposure accelerates not only amyloid pathology but also tau pathology via calpain-mediated tau hyperphosphorylation in an AD mouse model. These pathological changes possibly contribute to the hypoxia-induced behavioral change in AD mice.